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Abundant studies have been accumulated concerning the relationship between diabetes 
mellitus and hormone balance. Endocrine glands can maintain their normal function under 
superior control of the inter-brain and hypophysis, on the other hand under close coopera-
tion between each of them. 
Description of polyuria is found in literature as early as about 2000 years ago. It 
was THOMAS CA WLEY1> who reported in 1788 for the first time close relation between 
diabetes mellitus and disturbance of pancreatic function. ROKIT ANSKY later reported that he 
found some pathological change of pancreas in 13 cases out of 30 autopsied cases of 
diabetics. In 1682, JOHANN CoNREMD BRUNNER succeeded for the first time in total pan-
createctomy in dogs, which was afterwards followed by MEHRING and MrNKOWSKI2> in 
1889 and by DRAGSTEDT3> in 1943, and the former reported the occurrence of characteris-
tic symptoms of diabetes after total pancreatectomy. By this experiment, the existence of 
close relationship between diabetes and the pancreas has come to be unquestionable. In 
our country, total pancreatectomy was first performed by TSUCHIYA 4>in rabbits in 1924. 
Total pancreatectomy in man was first performed successfully by ROCKEYり in1943. Since 
HoNJo6> has succeeded for the first time in our country in 1954 in total pancreatectomy 
in man, experimental studies have been accumulated by HoNJo6>, YosHIOKAn, OHNO and 
others on the pathophysiology following total removal of this organ. In our clinic KANEDA sJ
studied thyroid function under insulin treatment after total pancreatectomy and ArKA w A 9> 
also adrenal function in the similar condition. They concluded that thyroid and adrenal 
functions are declined after total pancreatectomy as w出 demonstratedby HASEGA w A 10>in 
anterior pituitary function. 
As an important symptom of diabetes, a series of disturbance in the genital glands is 
pointed out such as genital dystrophy, and it has been said that in females incidence of 
diabetes increases after crimacterium. In these respects, it has been supposed that there 
must exist certain relationship between diabetes and the genital gland. However, ¥・ery 
litle has been clarified. Although there can be found some reports of clinicians that 
estrogen or testosterone is effective in diabetes, its mechanism is unknown. In 1954, 
HoussA Y1・ i 2>reported that estrogen inhibits the occurrence of diabetes in rats when the 
pancreas is partially removed, while androgen enhances its occurrence. 
On the other hand, YosHIDA 13> reported that administration of androgen in diabetics 
frequently resulted in lowering of blood sugar level. 
The author of the present paper made an experiment on the function of the genital 
gland and estrogen response under insulin treatment after total pancreatectomy in female 
dogs. Response of estrogen and 17-ketosteroid (abbreviated hereafter to 17・KS)were 
studied using chemical determination methods, at the same time blood sugar level, serum 
protein content, B. S. P retention rate, body weight and weight of ovarium were deter-
mined. Histological study was also made on ovarium. Some new informations were ob-
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tained and are to be reported. 
I. Materials and Methods 
1. Experimental Animals 
Healthy adult mongrel female dogs weighing 8 to 13 kg were used. 
2. Operative Procedure of Total Pancreatectomy 
Operation was performed after the method of Marl王owitz14l
Cocktelin H of 50 mg was intramuscularly administered in 2 injections with an interval 
of time of 30 minutes as a premedication in the fasting state. Isozol of IO to 20 mg per 
kg body weight was intravenously administered. The abdomen was opened with upper 
median incision. The pancreas of normal dogs is consisted of the duodenal and free lobes, 
both of which are not fixed to the retroperitoneum. Total pancreatectomy was first set 
about by the ligation and severance of the branches of the pancreaticoduodenal vessels 
which enters the duodenal lobe. The duodenal lobe was isolated and freed from the 
duodenal wall. Then the free lobe was isolated by ligation of the branches of gastrolienal 
vessels and "n・er川町 fromthe mesentery. Finally the pancreas was totally removed by 
dull isolation between the pancreas and the duodenal wall. 
3. Collection of Urine 
In collecting the urine for steroids determination, deliberate attention was paid for 
absolute separation of feces and urine. 
Dogs were fed in a cage made of iron b呂rs, having a bottom of duralumin plate 
with small holes like a net-work. A funnel of mild declivity made of stel plate was 
attached below the bottom and a bottle was placed under the funnel. Size of the cage 
was so large as not to cause stress and external stimuli were also shielded as possible. 
4. Determination of Estrogen isi 
i. Equipments and Apparatus 
Chromatographic vessels were made of glass with a diameter of 5 mm and IO to 20 cm 
in length, having a spherical swelling of IO to 20 ml in the upper portion and wi小a
diameter of 1 mm in the end . 
. ¥ set of ether vaporizing apparatus made of glass and separation funnel of 300 ml 
and 100 ml, and other common glass materials were used. 
Colorimeter of Shimazu and Co. QB 50 was used, which enabled determination of 
longer waves than 400 m1.L. 
i. Reagents and Soh-ents 
Ether of special grade was vaporized and the fraction vaporized between 34° to 36°C 
was used. Quinol-H2SO, reagent of 2 ml is added to the residue of vaporization of 20 ml 
of ether and heated. Here the tincture should not be stronger than in blank. Coarse 
ether is rinsed twice with 1/10 volume of 5 % solution of FeSO, in 2 % H2SO., and 
further with 1/10 volume of 5 % sodium bicarbonate and common water and the fraction 
vaporized between 34° to 36 C with CaCI, dessication. 
Benzene, HCI, NaOH and .'.¥laHC(), of special grade, H20, of 30 % of 1st grade, 
boric acid of ]. P and (CH山 SO,available in market were 口s~d.
Alumina of Brockmann was used. 
Quinol-H,SO, reagent was prepared by rapid solving of 2 g of quinol (hydroquinone) 
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of 1st grade or photographic use with heat in lOOml of 65 % ( v / )H2SO 4 and stored in 
shadowed bottle. 
Thirty per cent H;SO, was prepared by adding 70 ml of water to cone. H2SO, of 
30 ml. 
ii. Chromatographic solvent 
Petroleum ether of special grade was vaporized and the fraction of 30υto 37 ＇（、 was
used. 
Anhydrobenzene of special grade was added with metallic natrium in order to absorb 
water and revaporized for use. 
iv. Determination 
A. Hydrolysis, Extraction and Rinse. 
When urine excretion is les than 1000 ml a day, urine was adjusted to 1000 ml with 
water, 200 ml of which was added with 30 ml of HCl and boiled for an hour for hydro-
lysis, steam四bathor reflux condenser being attached. After cooled down with ice, lOOml 
of ether is added and vigorously shaken in a separation funnel for 15 seconds. Inferior 
layer was further extracted with 100 ml of ether. The ether was added to 50 ml of 8% 
sodium bicarbonate solution and shaken and the inferior layer was discarded. Then it was 
well shaken with 15ml of 8% NaOH, and 60 ml of 8 % NaHC< )"was added, vigorously 
shaken and the inferior layer was discarded. It was further shaken with 15 ml of 8 % 
NaHC03 and finally with 10 ml of water. The water was discarded and removed as 
possible. The ether was transfered to flask and vaporized until approximately 5 ml of 
ether remained. 
B. Saponification 
Benzene of 50 ml was added to the content of the flask for dilution and extraction 
was made twice with 25 ml of 4 % NaOH solution. Together with this 4 % NaOH 
solution, the content was heated for 30 minutes in boiling water, and 6 g of NaHC03 
was added before cooled. 
Extraction was twice performed with ether of 25ml after cooled out with ice, and 
rinsed with 10 ml of water. Extraction was again performed twice with 25 ml of 1.6% 
NaOH solution. 
C. Methylation 
Boric acid of 0.9 g was added to the above mentioned 1.6 % NaOH solution, and 
solved with heat, the ether being evaporated. When cooled to about 37° C, lml of （、H3)2 
so4 was added with a pipette and stirred with a magnetic stirrer or shaken in a separation 
funnel. As oil drops disappeared, 1 ml of (CH3) ,SO, was added again and shaken and 
let stand for an hour. Ten ml of 20% NaOH solution and 2.5 ml of 30拓 H202were 
added and let stand for 5 minutes. The content was transfered to separation funnel and 
extracted twice with 25 ml of benzene. The benzene was twice rinsed with 10 ml of 
water, the water was removed as possible and vaporized and dried. 
D. Purification with Alumina 
a. Determination as Total Estrogen 
Brockmann alumina of I activity of 0.8 g was put in a chromatographic ves＇吋lof 
diameter of 5 mm with benzene. 入hovementioned dried up m呂terialwas solved in 2 ml 
of 10% methanol-benzene and poured into the alumina. The flask was twice rinsed with 
~：＞6 日本外科宝函第33巻第2号
2 ml of 10% methanol-benzene and the fl山dwas poured into the alumina. The filtrative 
solution was dried up and subjected to colorimetry of Quinol-Koher s method. 
b. Colorimetrv of Quinol-Kober‘s Method 
:'vfaterial purified with alumina was Yaporized and dried. Two ml of 2% quinol of 
65% ml. H戸（), was added and put in boiling water. At the 5th minute, the content 
was stirred and heated for 20 minutes. After cooling in water, 0.25 ml of water was 
added and heated for 5 minutes. The mixture was diluted with 2 ml of 30% vol. H2S04 
and colorimetrical absorbabilit¥・ E was determined against reagents’blank through the filters 
of 480 mμ, 515 mμ and 550 mμ. Absorbability was corrected by Allen’s correction. 
Standard material of 10 μg of each estrogen methyl ether was tinctured and corrected 
absorbability (SJ of 1 μg was previously sought. The corrected absorbability was calculated 
from following formula , 
1 
Corrected Absorbability = E.) I .Jm;.t一（EJ,)llmp + E550m1.t）× 2 
Corrected Absorb. of Urine 
Estrogen Excretion per Day (/.tg) = 一一一一一一 %一一一一
¥'olume of Urine per Dav 100 
×0.95×一一× 200 57 
100 
By the wa¥-, 57 represents川げ叩ccollection rate of Eo, Ed and Et, and 0.95 is 
a coefficient for correction of increased molecular weight of estrogen by methylation into 
that of free type. 
5. Determination of 17-Kおinlfrine16> 
i. Purification and Preparation of SolYents and Reagents 
λ. Ether of special grade was vaporized and used. 
B. H,SC), of special grade 
C Formalin of J. P. 
D. ＇.＼＇・NaOHof !st grade of 40 g was so!Yed in 1000 ml of water. 
E. One per cent m-dinitrobenzene ethanol solution 
Purified m-dinitrobenzene of 1 g was soh-ecl in ethanol of special grade to be 100 ml 
in al and stored in a shadowed bottle. 
a. Purification of m・dinitrobenzene
Fifty εof m-dinitrobenzene available in market was solved with heat in 250 ml of 
pure ethanol, 25 g of active coal was added and further heated for 5 minutes. Before 
cooled down, it was filtrated and the filtrate was gradually cooled. Crystal precipitated 
was filtrated and dried in room temperature and stored in shadowed bottle. Melting point 
was 90 to 91°C 
F. Solution of 8：＼ーKOH
KOH of special grade of川氏 wassolved in distilled water of 100 ml. 
G. Ethanol solution of 80% for dilution 
Ethanol of special grade, which does not contain aldehyde was diluted to be 80 % 
with water. 
H. Standard solution of dehydroepiandrosterone 
Dehnlroepiandrosterone of 10 mg was solved in special grade ethanol and made lOOml 
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in a measuring flask. Solution of 100 pg/ml. 
i. Determination of 17・KS.
A. Hydrolysis and Extraction for Determination of Total 17-KS 
Volume of urine within 24 hours was determined, 10 ml of which was put in a test 
tube and 0.2 ml of 5 times diluted formalin solution and 1 ml of H！自0, were added. 
Then it was heated for 15 minutes in steam『bathor boiling water for hydrolysis and 
cooled. The hydrolysed urine was put in a separation funnel of 50 to 100 ml, 15 ml of 
ether was added, shaken and separated. Together with the ether, it was put in another 
separation funnel, shaken two times with 5 ml of 4% NaOH, rinsed and layer of NaOH 
was discarded. Layer of ether was thrice shaken with 10 ml of water and rinsed until 
the reaction becomes neutral. Anhydrous Na,S04 of about 2 g was added to the ether 
layer and dried. After filtrated through cotton stopper, Na2S04 was rinsed with some 
ether and vaporized until dried out together with ether. 
B. Determination by Zimmermann Reaction 
Standard solution of dehydroepiandrosterone (100 /.Lg/ml ethanol solution) of 0.5 ml 
was previously put in a series of test tubes and dried for standard material. To each of 
empty 2 test tubes for reagents' blank, 2 other test tubes of standard material and 1 more 
test tube of dried material for the determination, 0.4 ml of 1% m-dinitrobenzene ethanol 
solution was added to solve dried materials in the test tubes. KOH solution of 8 N of 
0.2 ml was added, well mixed and let stand in the dark in room temperature, for 30 
minutes in summer and an hour in winter for satisfactory result. The mixture was diluted 
with 4 ml ethanol of 80 % and colorimetrical absorbability of standard and referred material 
were determined through the filters of 460 mp, 520 fiJ.L and 580 m1.L taking reagents1 blank 
as control. 
C. Calculation 
Correction formula of Allen was applied and corrected value was obtained. Amount 
of 17・KSin the material was sought as the amount of dehydroepiandrosterone. 
Correction Formula of Allen: 
1 
E1 c-= Eる:_lOm/.Lー（E460m/.L十 Essom/.l）× 2
Whereby E represents absorbability at the corresponding wave length, E1 corrected 
absorbability. 
Amount of 17-KS in urine of 24 hours was calculated from following formula. 
PE! v 
17-KS in Urine per Day (mg）＝盃〆γ×0.05
Whereby V represents volume of urine per day, v volume of urine used for the 
determination, PE1 corrected value of the material and SE1 corrected value of dehydroepi-
androsterone of 50 /.Lg (0.05 mg). 
6. Determination of Blood Sugar Level 
Somogyi-Nelson1srn method was followed. 
7. Determination of Serum Protein Content 
Refractometer of Hitachi Co. was used. 
8. Determination of B. S. p_ Retention Rate 
Bromsulphalein solution of 5 % was intravenously injected from the femoral vein in 
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a proportion of 0.1 ml per kg body weight. Determination was performed 15 minutes 
later. 
9. Histological Studies 
Hematoxylin-eosin double staining was employed for the study. 
II. Results 
1. Total Estrogen Excretion in Urine 
a. Total Estrogen Excretion in Urine in Normal Female Dogs 
Determination of estrogen in normal female dogs resulted in a data scattered within 
the range of technical error due to extremely minute estrogen excretion. Hence, estrogen 
Tab. I. Estrogen Level in :¥onrnl Female D＂戸、
Bod、 CH!. GHii. treated 
Dog non『trは tcd
I cigl1 L! rinc Est rnge川 l. rine Estro日目¥n. 
(kg) ¥'oluml' μ ’18th) γ。lunic μ ’ISli rnP m/i 
1 引I 120 り日(I 7.3 
2 1>.0 91il s~o 1;, 5 
3 1:;, u 9;0 (I. 6.1 190 10.1 
4 ~） . 5 ;11 Jt)J(I I 8.:; 
5 8.1 h'lll 、 J 刊行） （ 9.3 
6 1. () 1011 9[(1 ! 8. 3
戸' !l. () 860 1. 0 
8 12. () 9：世） s1;0 1. 7 
8.0 Qコil I. 30 : 1210 i 9.6 
10 JO. S 1020 980 戸.3 
¥I can 8.5 
determination was performed after pre-
vious administration of gonadotropin in 
normal dogs, that is, FSH serotropin of 
1000 u. was intramuscularly injected once 
a cla~· for 2 days. After that LH pro-
pogonil of 300 u. was intramuscularly 
injected once a day for 2 days, and the 
dog was put in the cage for urine colec-
tion for 48 hours. Estrogen in 48 hours' 
urine was determined, as represented in 
Tab. 1. By this previous injection, deter-
mination of estrogen became feasible. 
Estrogen excretion in 10 animals of 
gonadotropin administration was maxi-
mum of 11.2 μg/48 hours and minimum 
of 6.5 /J.g/ 48 hours, average value being 
8.5 /J.g/ 48 hours. Concerning fluctuation 
of estrogen excretion depending upon 
body weight or urine volume, certain decisive correlation could not be found, although 
number of cases was not sufficient to acquire some conclusion. 
It was studied, how many days after the administration of gonadotropin, estrogen 
level returns to that before administration of gonadotropin. As is shown in Tab. 2, 
towards the end of 3rd week estrogen level returned to that before gonadotropin injection 
and was included within the range of technical error in al the cases. 
Estrogen excretion a week after gonadotropin injection decreased to approximately a 
half level compared with that immediately after the administration. Two weeks after the 
administration, effect of gonadotropin already disappeared in dogs of No. 13 and No. 15. 
Three weeks after the administration, estrogen excretion returned to the level before the 
administration. 
For the comparative study with totally depancreatized dog, gonadotropin was admini-
stered in normal dogs repeatedly, that i~ ， 2nd injection towards 4th week, 3rd injection 
towards 8th week and 4th injection towards 12th week and estrogen excretion was 
determined at each period. As is represented in Tab. 3 and Fig. 1, it was observed that 
J云り二
Tab. 2. Estrogen Level in Normal Female Dof!s 
1. 2 and 3 Weeks Re甲山町lyafter Single Administration of Gonadotropin. 
G T I.↑reat'<l CTI I.non treated 
:Jth I、eekDog 2 da、 ] thI t'J、 2th l"Cl'h 
No. 
Urine Estrogen Urine E叶rogcn Unne Estrogen Urine Estrogen Urint> Estrogen Volume ¥", .r＇＂＇ ’ ¥ olumc Volume ¥" olumc (mfl• tμg’J 18h I Im[! （μ日／J8JiI m{I μに1JSJi 〆m{I μ日IJ8h• (m[I （μ日／48hノ
1 ]211 1200 JO. I 710 5. 5 820 l. 0 810 
12 1120 （一） 1170 9. 7 810 l. 6 760 0. 3 720 （ー）
13 840 （） 880 8. 5 790 4.0 810 （ー） 830 （一）
14 1160 1080 8. 9 h8tl 6. 0 /SU 0. 6 770 （） 
15 870 720 7. 0 810 l. 8 811 780 (-;-) 
Tab. 3. Estrogen Level in Normal Female Dogs after l、tGonadotropinλrlrn1nトtr.1t1け1.2nd 
，＼【lm11istrnti1川 at4th week, 3rd and 4th Administration at 8th and 12th week 
2 da、 4th week 8th week 12th week 
Dog 
Urine l『ri1c Urine Urine Est r叫ZいI Estrogen Estrogen Estrogen 
No. ¥ olume Volume Volume Volume 
irn[I• (μg/48hl m[lt (μg/48h) (mp (μg/48h) lmfl (μg/48h) 
16 810 9. 3 自！ポ｝ 9. ') 880 9.4 850 9. 3 
17 810 8. l 820 8. I 830 8. 6 830 8. 6 
18 870 10. 2 858 10.5 890 10. 4 840 10. 3 
19 830 9. 2 81メ） 9.3 850 9. 6 820 9. 2 
20 920 11. 1 り21 10.3 840 10. 2 890 10.1 
estrogen excretion remained in the similar 
level or slightly increased after 2nd admi-
nistration compared with that after 1st 
injection. However, there was no 回 se
which showed less excretion than that 
after 1st administration of gonadotropin. 
b. Total Estrogen Excretion in Urine 
in Totally Depancreatized Female Dogs 
Total estrogen excretion in urine in 
totally depancreatized female dogs showed 
decrease in all the 10 cases, as shown in 
Tab. 4 and Fig. 2. 
Decreased value was on the average 
6.0 μg/ 48 hours at 4 th week, 5.611店148
hours at 8th week and 5.21伝性8 hours 
at 12th week. Particularly, rapid decrease 
12weeks 
in estrogen was observed before ith week 
and the decrease was gradual after 4th week. ¥Vhat was especially remarkable 札口1"that 
No. 33 dog, which showed conspicuous decrease in estrogen excretion at 4 th week and 
Fig. 1. Estrogen Level in Normal Female Dogs after 
1st Gonadotropin Administration, 2nd Administratio日










Tab. 4 Estrogen Level in Totally Depancreatized Female D句、 afterGonadotropin . ¥drn1rn、引.1t1けn
After Operation 
Before ope. 
4th week 8th week 12th week Dog 
L: rine Estrogen l"rine Estrogen L' rine Estrogen Urine Estrogen No. Volume Volume Volume Volume 
mP μ日！oh (mf) μ日＇!Sh (m.Q) （μ日／l8h mP μι ！S1) 
25 920 10. 6 1800 8. 6 1830 7. 1 1790 6. 8 
26 1140 13. 5 1890 8. 1 17ι（） 6. 9 1880 6. 0 
つ7 1000 lli.(f 1840 7. 1 1871 6. i :c11 6.1 
28 日＇.＇.I 9. 6 lιiO 6.0 lS~il tl 1920 3. 6 
29 960 11. 5 18'.'.(I 5. 8 17りi l. 6 1960 3. 9 
30 870 ~)..j 1800 6. 6 1840 6. 0 
32 1210 1. 5 1920 6. 1 1890 3. 8 
1 • 
33 770 8. 4 1910 3.2 
34 860 1'.. 3 1790 7. 8 1960 6. 5 1880 5. 8 
35 970 9. 7 !Xlil 6. l 1920 5. 7 1940 4. 7 
M c九n 10. 5 6.0 5. 6 5. 2 
Tab. 5. 17-1-::S Excretion in '¥nnncil Female Dogs after Gonadotropin Administration. 
2 day 4th week 8th week 12th week 
Dog 
仁rine L'rinc Urine L'. rine 17-KS 17 KS 17 KS 17-KS 
¥<'. ¥" olumc ¥ olume ¥" olume γ。lumc
mP mg l~li 1mP' mに l~li mP m日！Xi mf m日J!Sh 
li 810 0. ~：） 8印1 0. 85 880 （）．州 ~：；11 0. 93 
SlO 1. ~’H s"1 0. 98 S:)o I. 98 ~：10 1. O'. 
18 :;11 1. 02 出コ（｝ 1.1 l sq1 l. 18 811 1. !IS 
s:-:1 1. ~IS s1i1 1. 00 850 1. (11 820 1. 03 
20 92!1 1. o,- 920 1. 1; 840 1. 09 s91 1. 13 
Tab. 6. 17-KS Excretion in Totally Depancreatized Female Dけ日、 afterGonadotropin Administration. 
Beforeいpc・
λ［1川 Operation
Dog ld1、el、 前th¥"('l'k !:!th、el、
Urine 17-KS L" rinc 17-KS l.: 1・inい 17-Kメ L' rin1' 17-KS ¥o. Vol11me Volume ¥"0!1m1e ¥"olumc 
•.m 止 mバISh・ flf mg/I Sh 
"' k 
mg. !Sit mi mg IぷIi
23 920 ti. 92 1800 1. 23 1830 1. 00 1790 i. 62 
26 1110 i. 97 1890 1. ;)( 17ι（I 0.'11 1880 1.tn 
。，R_, 1000 I. SI !S 1 1. 21 !Sill o. 7:, :.'J1 1. 36 
:.!S S:.'l 1. on l•iJll l. IS 185!1 1. 00 ]l:.'il i. 62 
29 りハ（I 1. !Il 1820 1. Ii:.' 17引（1 1960 け ~8
30 870 Ii.Ii;) 1~1111 1. /1 ］ ~!II 0 . >i 
32 1210 I. 90 lり：.＇I 1. 2:; l~，111 1. 11 
οq 0 710 1. /9 ]'1]1 1. 11 
34 ~1;(1 1. ~υ 1790 ]. 1 ]'Hil 1. i:; lSSい 0. 83 
>) 9/l) 1. ll ］~］ 11 1. 33 lり~11 i. ~·7 191り 0.63 
.¥lean 1. 92 1. 32 {I. ~I;) ti. hh 
Fig. 2 E、tr白日enExcretion in Totaly Depancreatized 
Female Dog> after Gonadotropin Administration. 
u~s 一一－ mean value 
． ． 
．＼・
9 I • •． 
7 ． ． 
5 ． ． ． ． ． 
3 
Before After 
opera前倒 op4 8 12weeks 
Fig. 3. 17-KS Excretion in Normal Female D＜収、 after






showed weight los of 0.9 kg until 4th 
week, showed rapid weight loss after 4th 
week and died at 6th week, body weight 
at death being 5.2kg compared with that 
of 8.5 kg before total pancreatectomy. 
2. Total 17・KSExcretion in Urine 
a. Total 17・KSExcretion in Urine 
in Normal Female Dogs Treated with 
Gonadotropin 
Gonadotropin was injected repeated-
ly in normal female dogs, 2nd injection 
towards 4th week after initial injection, 
3rd injection towards 8th week and 4th 
injection towards 12th week and 17・KS
excretion was determined at each period. 
As is shown in Tab. 5 and Fig. 3, 17・
KS excretion showed slightly high level 
at 4th and 8th week, which yet increased 
slightly from 8th to 12th week. Decrease 
in 17・KSexcretion was observed in no 
case. 
b. Total 17・KSExcretion in Total-
ly Depancreatized Female Dogs Treated 
with Gonadotropin 
Gonadotropin was injected repeated-
ly in totally depancreatized female dogs 
in the same manner as in normal female 
dogs, and 17・KSexcretion was determin・
ed at each period. Total 17・KSexcre-
tion increased by 0.4mg on the average 
4 weeks after the operation compared 
with the level before the operation, which, 
however, decreased gradually from 8th 
week to 12th week. The excretion level 
γ ， was 0.26mg lower on the average com-
1 I pared with that before the operation. 
I day 4 8 12weeks When com伊redwith 17・KS ievel in 
normal dogs treated with gonadotropin, the level was obviously decreased towards 8th 
to 12th week in totally depanc陀atizeddogs, while in normal dogs the excretion increased 
at this period. 
3. Blood Sugar Level 
Insulin of 2 u/kg body weight was intramuscularly injected every day, and the ad-
ministration was performed from intravenous route at the time of determination of blood 
sugar level. 
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Fig. 4. 17-KS Excretion in Totally Depancr田 tizedFe-
male Dogs after Gonadotropin Administration. 
mean value 
m%h ． ． 
1.5 ． ． 
l・ぺ＼・．｜ ． ． ． 
i.o I・． ． ．・． ． ． ． ． ． ． 
Before After .1 
operation.o p 『 8 12weeks 
Fig. 5. Blood出 日，1rL引でIin Tot<1l、Depancr白 tized 
Female 01収、 withInsulin Treatment and without 










? 2 3 hours 
Tab. 7. Blood Sugar Level in Totaly Depan-
er，回 tizedFemale Dogs with Insulin Treatment 
and without Gonadotropin Administration. 
Dog Before insulin Hours after insulin admin1str. 
a占m川str.
:-Jυ 1mg/di?1 1 2 3 
280 160 138 133 
22 2-!6 213 169 113 
23 ；会12 183 131 102 
24 220 135 98 78 
25 416 231 198 183 
~lean 300 164 U6 121 
Tab. 8. Blood Sugar Level in Totally Depan・
creatized Female Dogs with Insulin Tr回tment
and Gonadotropin Administration. 
Dog Before insulin Hours after insulin administr. 
arlministr. 
¥o mg 'Jp 1 2 3 
26 292 150 llU 91 
ヴ7 236 143 104 /.j 
:!8 264 211 151 87 
29 350 166 112 97 
30 384 :!Il 195 190 



















Dog Before ope. Af1n Operation. 
ト＇＂ g d!i ・lth ¥ l'l'' 8th ¥¥'cl'' 
I. o 5.5 
工よ tU 5. 1 1.8 
LJ 7. '!. 』8
三』 I. 3 ti.'!. 1. i' 
"'5 5.1 
~lean i'. 5 5.5 1.75 
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Fig. 6. Bl研 dSugar Level in Totaly Depancreatized 
Female Dogs with Insulin Treatment and Gomdo-
tropin Administration. 
a. Blood Sugar Level in Totally 
Depancreatized Dogs Treated with Insulin 
and without administration of Gonadotro-
m戸l ??
Before 
insulin a am. 
2 3 houn 
Four weeks after total pancr回 tee-
tomy, insulin was solely injected in the 
fasting state in the early morning, and 
blood sugar level was determined before 
insulin administration, an hour, 2 hours 
and 3 hours after it. Data obtained are 
summarized in Tab. 7 and Fig. 5. 
Blood sugar level before insulin ad-
ministration was 220mg/dl to 416mg/dl, 
300 mg/di on the average. One hour 
after the administration, blood sugar level 
decreased to 164 mg/di on the average, 
which is approximately a half level of 
the previous one. Blood sugar level dee-





Fig. 7. Mean Values of Bk.id Sugar Level. 
m多tl
100 
一一一 GTH. non-treated. 
一一ー GTH. treated. 
200 
Before insulin adm 2 3 hours 
the administration, and reached the minimal value 3 hours after the administration which 
showed gradual tendency of increase thereafter. 
b. Blood Sugar Level in Totally Depancreatized Dogs Treated with 
Both Insulin and Gonadotropin 
Two days after gonadotropin injection, blood sugar level was determined after insulin 
injection in the fasting state in the early morning. Blood sugar level deerピ出ぼlas in 
Tab. 8 and Fig. 6. Decrease in blood sugar level was more pronounced on the average 
in animals with gonadotropin administration compared with that in animals without the 
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Tab. IO. Serum Protein Content in ’1".>t.dk De-
pancreatized Female D＂戸、 withoutGonadotro-
pin .-¥clm1ni刈日lion
Dog Bdore Opじ Af1じrOperation 
"'・ 見，.jp, -Ith week 8th ¥ c≪・i- l~th week 
25 7. 7 6. 8 6. 8 6. -I 
26 6. 1 6. 4 6.2 
,-_  8. l 7.り !J. 2 6.0 
28 8. 2 7. 2 6 . 1 6. l 
三日 7. 1 6.:; り1 J.9 
30 i. 0 ;:,., 5.3 
32 7. 5 6. 8 6. l 
3 7. 2 5.1 
8.-1 7. l ll.' 
35 7. 6 6. 7 6. 2 ,;_ 0 
Mean 7. 6 6.5 6. 2 1九1
Fig. 8. Mean Values of Serum Protein Content. 
%1 一 GTH.non-treated . 
8 







8 I 2weeks 
Tab. 11. Body ¥h1日htof Totaly Depancrea tized~三 Tab. 12. Body ¥Vt・ight of Totaly Depancreatized 
Female o . g, without Gonadotropin A《lminHr：•ー Female Dogs with Gonadotropin Administration 
tion. 
Dog Before Ope. A fter Operation 
Nυ． 4th week 8th wed 
一一一一 一 一 一 一一一
21 8. 5 5.0 
2 12. u 9.0 7.0 
23 9.5 5. I 
2-1 10. 5 8. 3 6.5 
25 9. 5 6. 5 
¥I ea1 10. 0 6. 0 6. 73 
administration.λーi：；トhownin Fig. 7, 
decrease was 10 mg 'di an hour later, 
12 mg/di 2 hours later and 1-i m只＇di
later and ial of blood sugar level was 












Bじforじ Opι . ¥f'ter Operation 
:kg. lth week oth、ek12th、ek
liJ 'I.~』 ~I . J !I. 2 
I lυ 10 1 
I 10 lU lU 
9 引 9 
, 日＿，； S.1】 8. 6 
n ~·－ 5 出
8. 5 出 8 
ltJ ~·－ 1 
]() ~I . 3 lJ.() !I. 0 
I liJ. 2 lJ. 
1. 2 ~l. 3 Y.U 9. l 
tropin administration than in those with insulin administration alone. Shock frequently 
occurred in the period of simultaneous administration of insulin and gonadotropin. 
』l. Serum Protein Content 
Serum protein content in towlly depancreatized dogs without gonadotropin administra-
tion was 5.5g/dl on the average -1 weeks after the operation, as shown in Tab. 9, which 
is lower than that of 12th week in animals with gonadotropin administration. Serum 
protein further decreased to -L7Sιdi 8 weeks after the operation and some of the animals 
265 
Fig. 9. Fluctuation in Body Weight. died at this period. Continuous determination 
k' g 





一一－GTH.treated. On the contrary, serum protein content did not 
decrease in animals with gonadotropin admi-
nistration, as is shown in Tab. 10 and Fig. 8. 
Average decrease in serum protein until 4th 
week was l. lg/ di. Decrease in serum protein 
in this group was as slight as 0.1 to O.Zg/dl 8 
and 12 weeks after the operation. 
5. B. S. P. Retention Rate 
In B. S. P. retention test marked diffe-
rence was not observed, the rate being less 
than 2.5% at 15th minute in both with and 
without gonadotropin administration. 
6. Body Weight 
Body weight of animals without gonado-
tropin administration is represented in Tab. 
11. Marked weight loss of about a half of 
preoperative average of 10 kg was observed, 
8 I 2weeks postoperative weight being 6.8 kg 4 weeks 
after the operation. Few animals survived 
til 8th to 12th week. On the contrary, weight loss was slight in animals with gonadotropin 
administration, as shown in Tab. 12 and Fig. 9, average weight loss until 4th week was 
0.9kg. Later than 4th week, weight loss was not observed except in 3 cases. ¥Veight 
loss in these 3 cases, No. 30, No. 34 and No. 35 dogs, was also extremely slight. 
Tab. 13. Change in Ovarial Weight. 
Control Toi込I、depa1ic1・,a1i1eddog 
Bod、 。、a1、 l¥atio of 0、ar、 Bυd、 （）、川、 l(ati＜』.，f(han I〕a、討IJ，叫 ¥,. l日1 v1・,・igli1 ¥"eight Iけ bod、 Dυ以 ¥I ci.~li1 ¥'eight "・eight '" I川ch :if IじI
入。－ weight :; " ¥"l'ighl lk~ ） Im日j Il日ykg ( kgJ ¥Ill日j mg.i,g• Opじ
1 モ）（） 111 •):; 10. () 11~11 12. () 103 
‘ー》， 10. () Li20 l九三．（） 1. I lf刈Il l l:i.I 91 
:; 1:-¥.1 l~ ;1 i:.:.u ")7 1. () 1200 109. () 101 
,I. 3 1290 ).:>. 7 28 日（） 、11! :>. () Iコl
J 8.0 981! 1:!2.:; 29 9. 0 560 62. 2 Ul 
, 1. () ！：＞引｛） 11.:; 30 u.o 1900 lli. l 80 
9. () 1180 J:)l. 1 32 8.:; 800 9 l. 1 78 
8 12.:; I /'.Il U:l.2 3 8.5 1080 127. 0 38 
~－ 0 11.il Bl. 2 31 10. 0 1210 121. 0 le：工
10 11. () 11:~1! 12. 0 3、－〉 1. 0 Em 138.1 lB 
¥I ea1 lり.0 1381 1.:,1. 0 10.1 11'2 14. 3 
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7. Weight of Ovarium 
¥¥'eight of ovarium in control dogs was 1381 mg on the average and proportion to 
body weight was 139.0mg/kg, as is shown in Tab. 13. Ovarial weight in totally depan-
creatized dogs with gonadotropin administration decreased compared with control dogs, each 
data being 118~ mg and 11-L3 mg/kg, respectively. 
8. Histological Study of Ovarium 
Ovarium extirpated 101 days (Plate 2) and 158 days (Plate 3) after total pancreatec-
tomy showed the picture of atresia folliculi and marked proliferation of interstitial tisue, 
suggesting functional decay of the organ compared with that of normal dogs (Plate 1). 
IV. Discussion 
Concerning the function of genital glands after total pancreatectomy, no elaborate 
report is published vet. Studies of this aspect have been carried out histologically. In 
19:.24, TsurnrYλstudied in rabbits the change of parotid gland and genital gland after total 
pancreatectomy and reported that parenchyma of the genital gland is likely to show atrophic 
changes and degeneration, whereas interstitial tissue generally shows hyperplasia. In 1954, 
YosHIOK..¥ observed a picture of atresia folliculi and interstitial hyperplasia in the ovarium of 
totally depancreatized dogs. Investigations on the change of genital gland after total pancreatec-
tomy have been carried out at most to this extent, and there is no report on biochemical 
determination of estrogen. This is partly due to the fact that the method of determination 
itself is difficult and a plenty amount of urine is required for it. In 1954, YOSHIOKA 
carried out biochemical determination of estrogen after total pancreatectomy using ALLEN-
DOISY method and reported decrease in estrogen. 
The author of the present experiment carried out determination of estrogen in normal 
female dogs in the aim of exploring the function of the genital gland after total pancreatec-
tomy. Biochemical method of estrogen determination has been investigated by many 
researchers in parallel with the studies on biological assay. However, biochemical deter同
mination of estrogen has been confronted to great difficulty owing to extremely minute 
excretion in urine compared with other hormones and the problem of urochrom which 
interferes the colorimetn・. Extraction of estrogen from urine of man was first attempted 
by COHEN and '.¥L¥RRIAN18>19> in 1934, which was followed by studies of SMITH and 
：－； ~l!TH20> and others. Principle of biochemical determination of estrogen is as follows ; 
most part of estrogen exists in urine in a type combined with glucuronic acid and sulfric acid 
and is water soluble, which becomes isolated type by hydrolysis.21・22・23・24> Then estrogen is 
extracted by some methocl25•25•27> utilizing characteristics of it. Extraction is performed first 
with mild alkali and then intense alkali, which is based on the difference in characters 
between intense phenol fraction most soluble in mild alkali of pH 8 to 11 and mild phenol 
fraction most soluble in X日OHsolution of 0.1 to l¥i. Dissolution chromatographyァ is
applied to this extracts and estrogen is determined by some biochemical proc目s2s,29,30l_
The author of the present paper carried out the determination following the method of 
KAMBEGA＼＼マム1
estrogen in dogs. Results of total estrogen determination in urine in the present experiment 
obtained by above mentioned method回 meto accordance with those of other researchers. 
However, estrogen determination in normal female dogs resulted in data scattered within 
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the range of error owing to the fact that estrus comes only twice a year in dogs. Hence, 
estrogen determination was carried out by bringing forth the sexual cycle by gonadotropin 
administration. 
Estrogen could be determined to be 8.5pg on the average in urine of 48 hours, as is 
shown in Tab. 1. Then, it was studied how many days later estrogen level returns to that 
before gonadotropin administration, when it is administered in normal female dogs. As is 
represented in Tab. 2, it was observed that estrogen level returns after 3 weeks to that 
before gonadotropin administration. Effect of gonadotropin administration almost disappeared 
after 2 weeks and it is assumed that condition of the organism completely returns after 3 
weeks to that before the administration. There is a report of UKAI31J and others that there 
are 2 types in urinary estrogen response against gonadotropin tr回 tment,that is, one shows 
marked change within 2 days and another shows marked change later than 3 days, and 
most回 sesbelong to the former. As the result in the present experiment corresponded 
to this, estrogen determination was performed for 2 days immediately after gonadotropin 
administration. Howevヒr,it was observed that the effect of gonadotropin treatment disap-
pears completely towards the end of 2nd week. ¥Vhen gonadotropin was administered 
repeatedly 4, 8 and 12 weeks after 1st administration, estrogen was in the same level as 
the determination at 1st administration or slightly increased level, as in Fig. 1. However, 
there was no case which showed lower level than that before lst gonadotropin administra-
tion. When gonadotropin was administered in totally depancreatized dogs, estrogen level 
showed rapid fal until 4th week which was followed by further gradual fal later than 
8th week. Activity of the genital gland after total pancreatectomy showed rapid decay 
by 4th week and lowering of the function after 4th week was slight. 
Loss of insulin and glucagon回 usedby total pancreatectomy affects not only nutritional 
absorption but endocrinological function of the inter-brain, anterior pituitary, thyroid and 
genital glands. In 1954, HoNJO and HASEGAWA studied the response of the anterior pituitary 
after total pancreatectomy, particularly histological appearance of this organ which has the 
closest relation to glucose metabolism together with the pancreas, in which he calculated 
the proportion of each type of chromophile and chromophobe cels in the anterior pituitary 
by CRESAZAN's staining. They observed marked decrease in chromophile cels which have 
endocrine function and also similar decrease in basophilic and eosinophilic cels compared 
with normal dogs, suggesting decay of endocrine function of the anterior pituitary. KANEDA 
reported lowered thyroid function after total pancreatectomy which is presumably due to 
hypofunction of the anterior pituitary. GoTOH32> reported that there exists hypofunction of 
the genital gland under thyroid hypofunction. 
From these observations, it is assumed that function of the genital gland comes to decay 
after total pancreatectomy and the results of the present experiment also corresponded to 
these. 
As an indicator of function of the adrenal cortex and genital gland, 17・KSis excreted 
in urine. This steroidketon shows bright violet color reaction when treated with m-dinitro-
benzene and alkali, basis of which was discovered by VON BITTO and later applied to analysis 
of 17・KSby ZrMMERMANN33J ALLEN34J later established correcting formula in whic、hthe 
data is corrected by the difference between colorimetric absorption at 520 m;1, at which 
absorption curve shows its peak and mean absorbability of 460m;1 and 580m;1, i. e. 60mp 
268 日本外科宝函第33巻第2号
above and below S20mp of maximum absorption. Method of 17・KSdetermination made 
an advancement thereafter. えmongthese several methods35'36•37>, the author carried out 
the determination of following the method of KAMBEGA ＼＼’ん Thereare numerous experi-
ments35・39> on the determination of 17・KSin diabetics, however, the results do not come 
to accordance, some insisting on an increase and some on a decrease. 
The author studied 17-KS excretion after total pancreatectomy with gonadotropin 
administration at 4th, 8th and 12th week. Excretion of 17-KS increased slightly after 
total pancreatectomy until 4th week, which decreased from 8th to 12th week. YosHIOKA 
reported that 17・KSdecreased a week after the operation and increased to a level as high 
as 3 times of preoperative value, 2 or 3 weeks after the operation. However, this is the 
17・KSexcretion until 20th day and in the present experiment the increase was observed 
until 4th week and it was taken place by decrease thereafter. In determination of 17・KS
in totally depancreatized dogs, r白 ponseof long survivors is particularly concerned, and it 
is presumed that the function of the adrenal cortex and genital gland comes to decay after 
4 weeks. AIKA ¥'A reported that the adrenal cortex shows temporary hyperfunction about 
2 weeks after total pancreateじton1¥',which is followed by gradual lowering thereafter. 
Finding in the pr白entexperiment also corresponded to his result. 
Concerning blood sugar level after total pancreatectomy, many literatures have been 
published. According to T主KEDA<O) and kい＼＇A"-!URυ1>, preoperative level of 85 mg/dl 
arised to 306 mg/dl a day after total pancreatectomy. Insulin is used for this hyperglycemia 
and requirement of insulin provides some problems. DRAGSTEDT pointed out that insulin 
requirement markedly decreases as time elapses on after the operation and explained this 
phenomenon to be due to fatty li¥・er 回 usedby deficiency of antifatty liver hormone, 
Lipocaic. However, HONJO and Y主ominvestigated the relationship between liver glycogen 
content and assimilation rate and concluded that it was difficult to find certain correlation 
between these two. They further maintained that the result of insulin t回tin totally 
depancreatized dogs must be more closely controlled by the function of each endocrine 
system, than the influence of the liver. In the present experiment, blood sugar level was 
on the average lOmg/dl after an hour, 12m広Id!after 2 hours and 14mg/dl after 3 hours 
respecti同 l;: lowεr in animals with gonadotropin administration than in those without it. 
¥ ¥'liereas in 2 cas回 ofgonadotropin administration alone without insulin, fal of blood sugar 
level was not observed. In othピrwords, it was observed that simultaneous administration 
of insulin and gonadotropin has more marked effect of lowering the blood sugar level than 
simple insulin administration. This fact is accepted to suggest that gonadotropin acts on 
the genital gland to increase estrogen and the incr回 sedestrogen acts on the anterior pituitary, 
at the same time influencing depressively against diabetogenic activity of the anterior 
pituitary, and on the other side, the effect of the increased estrogen and insulin are augu・
mented to each other consequently lowering blood su山rlevel. The author observed marked 
lowering of blood sugar level and death of hypoglycemic shock in the both of 2回ses
of totally depancreatiz疋ddogs received simultaneous administration of estrogen of 10000 u. 
e＼・ピ円 day with insulin. 
Almost alじ出回 oftotally depancreatized dogs showed rapid emaciation and died in early 
period. This is interpreted to be due to disturbance of digestion and absorption caused 
by detic1叩り’ ofexocrine function of the pancreas brought about by total pancr回 t配tomy
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and at the same time due to disturbance of glucose utilization and inability of adjustment 
of blood sugar level, which necessitates mobilization of depot fat, leading animals to emacia-
tion. However, in the present experiment, body weight of animals with gonadotropin 
administration decreased slightly until叶lweek, but after 4th week no change was observed 
in body weight, serum protein also remaining in the normal range and survived for long. 
In these animals diarrhea was not observed and feces were seemingly well digested. 
Slight decrease in body weight is thought to be due to this fact and above mentioned 
improvement of glucose utilization and consequent preserve of subcutaneous depot fat. 
B. S. P. retention was 2.5% at 15th minute and there was no difference between 
animals with and without gonadotropin administration. At autopsy of long survivor which 
received gonadotropin administration, development of fatty liver was not observed macros-
copically and subcutaneous depot fat was also well preserved. 
In 1948, GYORGY43l discovered that estradiol markedly decreases fat in the liver of 
albino rats of alimentary fatty liver, that is, antifatty liver effect of estradiol. As the 
inhibitory effect of estrogen on the anterior pituitary is ascertained by SPENCER44J，恥1EYER45l
and others, various experiment have been attempted concerning the relationship between 
the genital gland and diabetes. BARNES46l and others reported that experimental diabet白
could be improved by estrogen, and LEwrs47l also reported that incidence of diabetes 
following partial pancreatectomy was inhibited by estrogen. On the other hand, however, 
INGLE48l observed that incidence of diabetes following pancreatectomy increased by diethy-
lstilbesterol. Concerning the influence of genital hormone on glucose metabolism in diabetics, 
it has been said in general that lutein hormone has no definite influence and follicle hormone 
increases glycosuria when administered in small dosis. CoLLENS49l reported that no favorable 
effect was observed when estrogen of 400 u. to 600 u. was administered in 7目ses(1 male 
and 6 females) of diabetics・ MAZERand ISRAEL soi suggested the necessity of administration 
of estrogen of as large dose as 10000 u. or more, based on the observation that slight 
elevation of blood sugar level and glycosuria was observed when estrogen of 2000 uョ was
administered every day in 51 cas白 ofcrimacterium (including 3 cas白 ofdiabetes). GESSLER 
observed favorable effect such as decrease in insulin requirement, disappearance of glycosuria 
and improvement of hyperglycemia by estrogen administration of more than 10,000 u. every 
day or every other day in diabetics of crimacterium. MoRTON50 reported a case who had 
diabetes since 12 years of age and showed hypoglycemic episode before menstruation and 
rapid hyperglycemia during or after it since her menarche, and change of blood sugar level 
became more intense since oophorectomy at the age of 30 years, and phase of glucose 
metabolism became stable, showing improvement of hyperglycemia, decrease in glycosuria 
decrease in insulin requirement and marked improvement of diabetic symptoms by 5 times, 
administration of estradiol propionate of 1 to 5 mg every other day. He concluded that 
estrogen is effective for diabetes which develops by excessi¥・ely secreted hypophyseal hormone 
for compensation of ovarial hypofunction. These findings also correspond to the results 
of the pr白entexperiment. However, the fact that diabetes develops by estrogen as reported 
by CoLLENS, MAZER, lsRAEL and others, is comprehended by the report of HoussA Y that effect 
of steroid is sometimes observed in 2 phases. In other words, whether estrogen improves 
or develops diabetes depends upon the dosis of estrogen and the dosis must be further 
discu関edas an important problem. 
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Proportion of ovarial weight to preoperativじ bodyweight was smaller than in control 
animals, suggesting hypofunction of the organ. えtrピsiafolliculi and hyperplasia of interstitial 
tissue were also observed histologically. Accordinglv, hypofunction of the organ was also 
ascertained by histological study. Histological picture corresponded to that reported by 
YOSHIOKA 
From these finding of the present experiment, estrogen level rapidly fals until 4th 
＼＼＇ぽ kwhich is followed by further gradual fal thereafter, when determined in totally 
depancreatized dogs with gonadotropin administration. On the other hand, more pronounced 
decrease in blood sugar was observed by gonadotropin administration, and weight loss was 
not observed. This is presumed that while estrogen determination is not feasible in normal 
dogs due to extremeh・ minute excretion, estrogen increases by gonadotropin administration 
and acts depressive!ァonthe anterior pituitary, at the same time inhibiting diabetogenic 
activitv of the gland and consequently improving diabetic symptoms. Furthermore, another 
presumption may be justifiable, that i~. this is not caused by direct effect of estrogen, but 
estrogen regulates genital function by w;w of the interbrain pituitary system and endocrine 
svstem restores ih functional balance as a result of di&1.ppearance of interference of the 
genital gland or anterior pituitary against glucose metabolism regulating mechanism, further 
stabilizing glucose metabolic phase and accelerating curative effect of insulin. 
えhsenceof weight loss is interpreted to be related, to some extent, to digestion and 
absorption, however, this must be further studied in the future. 
Y Summary 
Genital function of totally depancreatized dogs treated uアithinsulin was studied under 
gonadotropin administration. Following resultぇwereobtained. 
1） λfter total pancreatectomふ estrogendecreased rapidly until 4th week and decreased 
on gradually thereafter. 
2）入ftertotal pancreatectomy, 17-K示increaseduntil 4th week, but decreased therea-
fter. 
3) Fall of blood sugar lewl caused by insulin was more pronounced in animals with 
gonadotropin administration than in those without it. 
4) Serum protein decreased markedly in animals without εonadotropin administration, 
while it was mild in animals with it. 
5) B. :;. P. retention was les than ~－5% at 15th minute in both animals with and 
without gonadotropin admini~tration. 
6) :¥Lιirked weight loss was observed in animals without gonadotropin administration, 
while weight lo町 washardly observed in animals with it. 
7) Proportion of ovarial weight to preoperati，・ピ bodyweight was smaller than in 
control animals. 
8_) Histological findi噌町伎1ledhypofunction of the O¥'arium compared with control 
anima1s 
9) From these findings it was ascertained that function of the !lenital 1Zland comes 
to decay after附 alpancreatecto町 r,on the other hand, e町 ogenimpro~es diaらtes.
The川 tJi,ir is great!)' debted t≪ Prof. Dr. Icmo Ho~Jo for his kind and enthu吐1st1cguidan印式 throughoutthe 
experiment.and恥 authoris al回 g附 fulto the rneml…f our clin 
at the日metime’l、is己r:1titudeto Teikoku Zol《lCo. for it、kindofer of the druピ、ド. 
I The g1't of出、 ι＂rt1ck¥'as陀portedat 35th and 36th .¥1mual C¥kcting of J中日目eEndcx・rinok】＜gical~>e附・）
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2) 豚全別後 17-KSU, l週迄増加を示すが＇ 4週
以後は低下した．
3) 血糖値は， Gonadotropin無投与群より＇ c;，川ルー
tropin投与群は， インシ ι リン投与に対する血糖降下
が著明であった．
I) 血清蛋白値は， Gonadotropin無投与群は著しい
減少をれだすのに反しp Gonadotropin投与群は減少が
少なかった．
宣 澄
5) BSP値はp 無投与群，投与群共に15分値2.5%
以下であった．
6) 体重は， Gonadotrop』口無投与群は著しlρ体重減
少を認めたが， Gonadotropin投与群は体重減少がほと
んど認められなかった．
7) 卵巣重量はp 術前体重に比較せる卵巣の比体重
重量はp 対照犬に比し減少していた．
8) 組織学的検索ではp 正常犬に比して術後像は機
能低下の像であった．
以上の結果から勝全別後の性腺機能は低下を示す
が，一方E;-tn>genの作用は糖尿病を軽減する事を認め
7こ．
